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TheT.objectives of t h e  group t o  o b t a i n  200-250 mA beam c u r r e n t s :  

w i t h i n  a reasonable  emi t tance  have been, ob ta ined  a t  :750 kV i n  t h e  

test column (see I n t e r n a l  Report AGS-Div. 67-6). I n  a d d i t i o n  a t h r e e  

s e c t i o n  tube  h a s  been s u c c e s s f u l l y  t e s t e d  mechanical ly;  on. . the b a s i s  

of  t h e s e  r e s u l t s  a f i n a l  column i s  assembled;.  t h i s  u n i t  w i l l  be  f u l l y  

t e s t e d  i n  t h e  f i r s t  q u a r t e r  of  next year .  

r e s u l t s  w i l l  be  publ ished i n . t e c h n i c a 1  notes  by R. A m a r i  and S.  Senator .  

The.modified ,$low energy t r a n s p o r t  system f o r  t h e  50 MeV l i n a c  i s  

designed and i n  t h e  workshop. 

The h i t h e r t o  mechanical 

A gene ra l  layout  of(  t h e  tube  and l t r ans -  

p o r t  system i s  shown.in t h e  a t t ached  drawing. 

A f a s t  bouncer system, . spark  gaps and ‘shunted ha rd  tube  modulator 

has  been i n s t a l l e d  i n  t h e  o p e r a t i o n a l  AGS machine dur ing  t h e  Nov-Dec 

shut  down. 

During cont inued beam tests wi th  t h e ’ s h o r t  columng,in t h e  t es t  area, 

a d r a s t i c  decrease  i n  beam output t -occurred.  Itc’was found t h a t  t h e  

ceramic i n s u l a t o r  between anode and in te rmedia te  e l e c t r o d e  was p a r t l y  



coated  wi th  a metal depos i t  (Mob? ) d i s t u r b i n g  t h e  f i e l d  d i s t r i b u t i o n  

be tweena the  e l e c t r o d e s .  A f t e r  c l ean ing , the  source  c h a r a c t e r i s t i c s  

were back t o  normal. * W e  suspec t  m e t a l  vapors  from t h e  expansiontcup . 

h a s  pene t r a t ed  th-e 
- _  

ddewperf iure  . 

The des ign  and cons t ruc t ion  .of t h e  $200 MeV p r e i n j e c t o r  ( ion  sourc 

and a c c e l e r a t o r  tube)  h a s  been s t a r t e d .  

A T h e o r e t i c a l  Explanat ion f o r  t h e  Obtained Absolute  Emittance Values as 

Described i n  AGS-Div. 67-6 

Gabovich ("Plasma I o n  Sources" p.43, AD-623822, 1965) exp la ins  t h e .  

e x i s t e n c e  of a negat ive  p o t e n t i a l  drop c l o s e  t o  t h e  anode e x i t  (see F ig .  , * \  1): 

It is  caused by t h e  a m p l i f i c a t i o n  of i o n i z a t i o n  towards t h e  anode 

( increased  e l e c t r o n  energy) and c o n t r a c t i o n  )of  the '  plasma. by t h e :  non- 

uniform magnetic f i e l d .  

of charged p a r t i c l e s  j u s t  i n s i d e  o r  i n  f r o n t  of t h e  anode a p e r t u r e .  

Th i s  conf igu ra t ion  forms a h igh -concen t r a t ion  



.. .. 
I' -3 -  

With t h e  l a r g e r  e l e c t r o n  mob i l i t y  a n d t t h e  o u t e r  imposed p o t e n t i a l  

d i s t r i b u t i o n  a plasma$. shea th  i s  formed, &;lose ti0 t h e  aper ture . .and - -  

and e l e c t r o n  beams move i n - o p p o s i t e  d i r e c t i o n s  wi th  a n  energy equa l  

t o  t h e  vo l t age  drop a c r o s s  t h e  shea th  ( s e v e r a l  t e n s  of v o l t s ) .  

* d i r e c t e d  ion  t c  

P. Clarke brought some experimental  evidence of . t h e  .plasma j e t  

i d e a  i n  t h e  d e t e c t i o n  o f - c o n s i d e r a b l e  p o s i t i v e  beam.curren ts  on t h e  

ze ro  p o t e n t i a l  e x t r a c t o r  (E) a n d - d e t e c t o r  (D),  which could be suppressed 

by .about. + 1 O . V .  p o t e n t i a l .  . 

When t h e  ions  leave t h e  source i n  laminar flow t h e  optimum 

emi t tance  va lue  can <be  es t imated  from t h e  geometry of.  t h e  expansion scup 

(see F ig .  2) .  

The normalized emittance. . .  
wi thout  e x t e r n a l  f i e l d s  
a t  (A) i s :  

I* . , 

(y = 1) 
area area @2= py 7 = -2 - 

C I T  

. area For L = 101mm - n = 60 cm-mrad 

Suppose a maximum J o n g i t u d i n a l  
plasma v e l o c i t y  v 0 : 

F i n a l l y :  : 

105 1 .  = -  8 60 = . .020* cm-mrad 
@2 3.10 
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I n  Fig.  5 of our  p u b l i c a t i o n  AGS-Div. 67-6 t h e  measured e, = .062 
2 e cm-mrad i s  s u r p r i s i n g l y  c l o s e  t o  t h e  theore t ica l4 ,va lue .  

I n  F ig .  4 of t h e  same p u b l i c a t i o n  ( t h e  emi t tance  . i s  E: = .036. cm-mrad, 
2 

which corresponds aga in  exce l len t i - in  t h i s  j e t  theory ;  t h e  cup i s  namely,.. 

two t imes 'deepe r ,  reducing t h e  emi t tance  by a f a c t o r  of two! Under 

i d e n t i c a l  d i scha rge  conditions..however t h e  i n t e n s i t y  i s  r e d u c e d ~ b y  a 

f a c t o r  of four  because t h e  s o l i d  ang le  a t  which t h e  plasma emerges J& 

cup, i s  reduced by a . f a c t o r  of ;:four.: .. 1 

. i n t e n s i t y  2). This  means t h a t . t h e , b r i g h t n e s s  does not improve (b r igh tness  7 .  (emit tance)  

I n  p r a c t i c e ,  however, one .reduces t h e  l o s s  of p a r t i c l e s  i n  a longer cup . .  

by some a d d i t i o n a l  magnetic f i e l d  ( i n + o u r  case  more s t r a y - f i e l d  from t h e  

source  magnet). 

Note -. 

Comparison-of emi t tances  i s  only  p o s s i b l e  f o r  apparent  non-aberrant 

beams. For c u r r e n t s  , l a r g e r  than  100 mA d i s t o r t i o n .  i n  t h e  c o r e  of t h e  beam 

s t a r t e d  t o  appear  i n  t h e  emi t tance  p a t t e r n  (double images). 
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